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PRODUCTION OF SEAMLESS STEEL PIPE OF MARTENSITIC^STAINLESS STEEL 
HAVING EXCELLENT LOW-TEMPERATURE TOUGHNESS AND STRESS 
CORROSION CRACKING RESISTANCE 

PURPOSE: To obtain the titled seamless steel pipe having excellent low-temp, toughness 
and stress corrosion cracking resistance by working a seamless steel pipe having a 
prescribed component compsn. at and in a specified temp, range and reduction of area 
then cooling the steel pipe down to a room temp, to form martensitic structure and 
subjecting the steel pipe to a tempering treatment in a prescribed parameter range. 

CONSTITUTION: The seamless steel pipe of the martensitic stainless steel contg., by 
weight % 0.1 5-0.25% C, 0.20-1 .00% Si, 0.20-1 .00% Mn, £0.030% P, £0.0030% S, 
and 1 1 .0-14.0% Cr is produced by a Mannesmann mandrel mill system. The steel pipe is 
then worked at 1 3-90% reduction of area in a 1 ,000~650°C range in the final hot 
finishing stage at the time of the above-mentioned production. The steel pipe after said 
working is cooled down to the room temp, to form the martensitic structure and is then 
subjected to the tempering treatment to bring the tempering parameter defined by 
T(20+logt) (T; °K, t; time) in a 20,500-21 ,600 range. The seamless steel pipe of the 
martensitic stainless steel having the excellent low-temp, toughness and stress corrosion 
cracking resistance is thus obtd. 

COPYRIGHT: (C)1988,JPO&Japio 



BNSDQCID: <JP_363238217A_AJ_> 



a/*. 7 

®B*@^^fr(JP) ® & & lh m '£ ffi 

®&m&rt&m (a) PS63-238217 

©Int,Cl.< MMS^ ffrt^SS^ @^ 08*063^(1988)10^ 4 B 

C 21 D 8/10 D-7371-4K 
8/00 E-7371-4K 

C 22 C 38/00 3 0 2 Z-68I3-4K 

38/18 fetst* »ia<0» 1 (£6 JO 



®4$ S9 3862-70416 

®ffi S 0362(1987) 3 ^268 

8ft a A ^Sd: Kill 



HA* 

i . 55 9! <n * f* 

( l) » 4 96 C 0.15 -0-259*, S 1 0.20 - 
1.00%. Mri 0.20 - 1.005K. P 0.030»UT , 
S &.0 03 0 3* JU T . C r 1 1 . 0 — 1 4 . 0 96 * *f 

ttiuift-fctfanxi s k t iooa- 850 •c^a« 

J£ @ -c«B5«^**: 1 3 ~ 80% £ "T 4 IJI 4t * *. . 

T (20+los t) <T: -K« t: fclffl) 
fft4ttfeifL^7 / -?4205CO ~ 2 16 0 0 ott 

3 . *««0i¥WfeSt^ 



[ « * <D tt * ] 

v u a ff l± . CO* t^t/»A««T-e«ttfc» 

ft Jfc , 1 1 ~ 1 4 % (35 C r*^. fti-a-^A/T-v^^f 

£ ^ # , ftiE-eti. Z lis Ji ft 

^«WW59-208055 ^ft«KW**rit^4 X ? 
K , 1 1 ~ I 4 % (75 C r t-^^-ra-^-A/^^^-f h # 



-91- 



B ft » <fr » * < SjHe{*3n-ct*4« 
»»fl?t« ^ttt it. « a n . i^6^c*ja 
fc it n & ^ x y*»*n*ip + <s*..x**<f 

• >< - * < H«K^4i«tt tl W V K ® * £ 
< t***6Sllft£U. afcu:*-*^^,, 



TffH&a 63-238217 (2) 
M h • ^< - 9 o IS i< « c y fU,» ^ , * _ 

J:-»r^-<r^t^^^v^-r ► la * £ * a * 

U XI H * * r 4 . t Ct. tt#tt**ffiiaiafc* 
Ltii. - tt c . h -ffc ijn 

a . 

f"J^*aifc#ft3?«*T?*uj;*n. *«o»±gej» 

* H * ar /t r . »«(S^se 

* * 3 4x k «IBKft*nT^i, C « J* J± 
0.15-0. ZSJKtTJitfcft^ftoC **S#+*^r,i. 

t A 9? *i ft ifc L x ^ t -t s ISI B .« ] 



0.1S~0.25#oc, U.O^O) C r f 



J! * «l t c j: «j , * * * ^ * < h^^^^u, 

1-*^*.. * » 9f t* . mft<S-eC 0.15 -0.25 
S i 0-20 M n 0-20 "1.00ft. 

P 0 . 030 SKUT, S 0. 00 30 % U T . C r 11. o 

*€tt***a-*-^^>i>--r i-aa^^Lrxaa* 

tt ft fill ft J: if ft, X I fil « » t» x '1000 
"850 •O0«««ffl-ettffi«/>*%13~80ft** 

*l * fc L *: «fc , T ( 20 t log t) (T: 'K. 

20500 - 216 00 *>*IB!fc + ate*irUAia*IS + 

n* m ) 



-92- 



4 » • ♦ 



» -c a w + & • 
(D c # * ft 

Ci*tt$4o«R*»*>*fc*>Kttia*n*#, 
O.I5J«*fflTliWfilfl»+C 6 7 * ? >( y #± a. 
*H-C*J**<<5TU, 0.2S*%*****K<±ft 

<a> s i a * « 

S i itlKftfcaRtiffftftfctoK&Al*** 

& nn jhi x * . » * <& & w # m it l » i. oo^t 

<3> M n ^ # ft 

IS 19 S t « '> ? 4 C ^J:4AIUi^iXttlil>. O 

«b i* a* * $ < . i .oo* tttifi t»ie*»Aan 
«> P * * ft 



UJiBWflJ C 5 7 . 7 h * £ * L , 3*}ll*tCfc» 
® S ^ « ft 

*<*>&Hft*<O.0O30**l*x.4 i»IUlDlttJ» l « 
U < iSfll t 6 . 
<S> C r * *r ft 

11 .0* * » -c t± m * tt tfi & it U . 14.0**1* 

*nXtt»J:0 r 9*RtffcT-r*-, 

«»»fajft:±i-rilR*iooo~ bjotow^B! t l 

fc *> <± . C tf) ft) I ft ft 1000X3 *tt*.***ct± 
#57-81 kg/ii a tftiftjftStifctfcfl^KR 

8lMtt#9Mbi-& - e50TJ;fet&«)£3*ci± 
it & . 



t±. |83l2K:5r-*-J:5K2niX*jtfl3*;*»<3i:S 

133*111 *80»WT t Ifeoti. Jo I ft 
*sgo3fi44fli&t**cii. Jar x ft # ^ ^ * 
tf;toX*05ftR<&Te:j:y. JolKRt6lfc^i« 
3 L < * *: L f . anXtfffl*K*****K. in 

xffrxa*>«4€#*u<**. 
cct. i ait , toxi»<f)'<^^»ffiat 

Ao. J)Dltts)^-f7 , «iBia*Ai:t5i*fl)«BB. 
K^ftt D. Aill - KA o - A) / Ao] x 

100 ( * ) -e$b*n*. 

»3ea»±mft*-ec o . is * . si 

0.47 % . M n 0.49 *. P 0.017*. S 0.001 
96. C r 13.0 ^td*»SS«Wi:F« J: U tt 
& ^ g 175i» 09 X *t * U v Y**?>~*.s*X^^-* 
y Ki/^ i jUCft^t^glll.Jii v *J » B . 8 8 • ■ 
CO + * - ■? * ft ** W to X 9 R 9 00 - 700 X5 -CS 
a U . -3 57 - 61 kg/BB* wl4ttJ&^7^^ + 6J: 



IKflHitlil/2 t^«»frK*a->*^tf-« 
tt tt » i£ » IT * OX t<J)5HD|i*** - ▼ E o t 
» «B L ft . 

»»»All^»»t5tt8^s>fl*<T C20 + 

log t) CT: K . t : til Ul ) r S II 5 n 6 tt 
fc*TL'<*>-**<20SO0 *»<D**K:ttB*l[a 
Kmti 7tCftfi«lttdi*ft U, _t S '< ? / - * 

# 2 1 too ±)&ic&£*ktmc<miWKi'ji + x* 

UL»«Ig27#58 k«/««* K « * < * * . 

W tT V* -y b *b ~* s * * s s K /U S A/ ffi i* 
35ACi J J8«»(iBfti:»f*lISIS 900- 700 

/c\ Aixft3o*-c»aufc^tfin.3B. . n w 
i/2 *^»»frtfflt'fe->t^e-*c»«t 
C m tt * ] 

ffi ft * T C 0.17*. SI 0.17*, Mo 



-93 — 



0 . 4 8 5*. P 0.017%, S 0.001SK. C r 13.0 

f3 1 1 4 . 3 , fcfjCe.88««*- a -^<o. 1/2 * 4 * 

l/»ACE<OTIC-0t-77T»« * H * * tf> g W 

fttt*ft*«inKlftl£JMtftttffma£2i<rtfaJ: 
& £ * n ft * tt {* ^ # CS»YS«58.0 fc a /..* ) 

y*au. ioooio x 4o» a? * o in fc m ft . ««i 

1 3< K ^ + . 

* * ~ - * i* . a«^tt* + «^^u^ferwia 
c « 9i <t> m * i 

Tftnft»ftttt«t0.l5-0.25»tf)C, 11.0- 



??fi38Bti3-238217 (4) 

Ail *4£i*Jt.S4. L # o * . * « *J 

fcftHtr5H*<3L <!StJto U X * C ^6 At. 
* <*> X 55 to 0 « *( * $ » . 

At I ft fc ^ tf-flRim^^^^-coM^t^^ 
tt B -c * * . 

ft H A # Ji dt £ j|| it ft 



» 1 * 



E * 




Amu® 
!(•/.) 


m m 
& n 




vEo 




/SMYS 




850 
~700 


30 




205 50 


5.05 


66.7 


0.76 




870 
~720 


3 0 


* b 


20760 


5.76 


64.4 


0.79 


850 
—7 7 0 


30 


It U 


2 1 060 


6.20 


5 8.8 


0.82 




820 
~690 


30 


tl L 


21 560 


6.70 


56.3 


0.85 




840 
7TO 


30 


iooo'c 

X40£ 


1 9O60 


1.20 


6 5.0 


0.6 2 




—71 0 


30 


* u 


1 9460 


3.25 


6 2.0 


0.64 




820 ^ 
~680 


3 0 




19860 


3.8 7 


6 0.0 


0.67 




860 
—7 30 


3 0 




20260 


4.62 


5 7.6 


0.73 



* T( 20+^t) (T:°K , t : fcua ) 
** tfth : NACE^*™^»»&/7/!»*»nf«*u: 

SMYS : tSSS ntzfrtiil&llcnBn}^ Z <n $ /mm 1 



?*fifiaat)3-238217(5) 



$ 1 OS 




m 2 d 




-95- 



WBr1B3U3-238217 (6) 



m 3 w 




1 1 L t 1 ■ . r . , , 

0 10 20 30 40 50 



-96- 



